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(54) Microporous films comprising flocked fibers 

(57) This invention relates to microporous films 
comprising flocked ftoers. Such microporous films may 



be used as breathable materials in for example absorb- 
ent articles, wound care bandages, and skin care patch- 
es. 
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Description 

[0001] The present invention relates to microporous 
films connprising flocked fibers, which provide a desira- 
ble, breathable nnaterial that nnay be used for example 
in absorbent articles, wound care products, and skin 
care products. 

Background of the Invention 

[0002] "Breathable" materials are those that allow 
gases but not liquids to pass through them. They have 
found advantageous aoplcaiion as breathable back- 
sheets for products like absorbent ariictes. such as san- 
itary napkins and pantnncrs They arc also employed 
in wound care products such ris bandages that provide 
protection from dirt, germs arxJ water wtiilc maintaining 
an idea) environment for would healing 
[0003] Common brcrtiriab»c malcruiis 'nclude poly- 
urethane films micrcpo-ou^ d n^b <inU Uinwnrties of per- 
meable films and nonwovcns Corvcniicnal micropo- 
rous films are made by suojoctinq r. fitm la ionising ra- 
diation or by leaching out o» souok? triclusicns on the 
film using aqueous or non.iqucoui solvents Alterna- 
tively microporous films rrvioo C?v toccfporating mi- 
cron si/o particles into an c«tru<3o<3 f> m ioi»owod by con- 
trolled stretching of :hc to cc^ic xmnw vokJs in it. 
Soc for example U S P^tAni Nrv* 4 <i7r^ 6S0 and 
5 1?6 3?51 However m<!foporoi-s \\rri% trf l^cmsctves 
arc generally not soil fcct»nq ano do not mmc inc lex- 
lure of fabric very wcH On the othof hand iMcy have 
excellent resistance to stn^c inrouqr by louiis 
[0004] A variety of dim ryjnwovcn inmirviics af c also 
known to provide breainatxittv S^*^ iHrnmates advan- 
tageously have the attrbu oi h fab^c ^of example. 
U S Patent No 5.932 4^7 d«>ctoscs n Dfcainabic film 
loaded with a filler and strcici^cd m ^\ least two diroc- 
lions laminated to a nonwovcn woo 
[0005] Flocking is a tocrin»quc by when foors are 
fixed in a vertical position on h substrate and is primarily 
used in the fabric industry Howcvc EP 0 737 462 A1 
discloses a laminated matcfMi lo cover the outside of 
an absortoent product sucf» as a sanitary napKir cnar- 
acien/ed in that al least cnc portion oi mo surlacc of 
the laminated material bears h layer of 'iDcrs applied by 
flocking The flocked fibers arc tncreby tocaiod on the 
exlernal surface of the aDsorbcnl yr oducl m of Jet lo give 
the absorbent product improved tactile properties over 
products that employ plastic f ims against the skin 
[0006] It has now been d scovorcc that a mcroporous 
film comprising flockoo fibers may be made Such a 
composite matcnal provides good brcathability with low 
liquid strike through It may bo used in absortocnt arti- 
cles ^ in particular as a backshoot on sanitary protection 
articles It may also be used as a component of a wound 
care bandage or skin care patch Surpnsingiy the ap- 
plication of flocked fibers to a microporous film does not 
impair its overall breathabiiily. At the same time, the mi- 



croporous film is endowed with a soft surface. The flock- 
ing also provides a vehicle for holding additives like 
moisturizers, medicaments, and the like on the micro- 
porous film. 
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Summary of the Invention 

[0007] The invention provides a microporous film 
comprising flocked fibers, as well as an absorbent arti- 
10 cle, wound care bandage, or skin care patch comprising 
such a microporous film. 

Brief Description of the Drawings 

15 [0008] Figure 1 depicts a pantiliner comprising a 
backsheet made from a microporous film comprising 
flocked fibers. 

Detailed Description of the Invention 

20 

[0009] The microporous film may be of any type. The 
nature of the microporous film is not critical to the inven- 
tion. Examples of microporous films include the EX A! RE 
XBF scries of microporous films commercially available 
25 from Tredegar Industries, Inc. and 3M Microporous Film 
and 3M Face Fresh'ner Film both commercially availa- 
ble from 3M. 

[0010] The flocked fibers may be hydrophilic, hydro- 
phobic, or a combination of the two. Hydrophilic fibers 

30 include wettable fibers, I.e. , hydrophobic fibers that have 
been treated with a wetting agent to render them hy- 
drophilic, absorbent fibers, and superabsorbent poly- 
mer fibers. Examples of wettable fibers include bicom- 
ponent fibers, polypropylene fibers, and polyester fibers 

35 that have been treated for example with surfactants. 
Preferred wettable fibers are polyester fibers, such as 
DuPont-Akra Polyester Type 11 A Bright commercially 
available from DuPont Company treated with a sur- 
factant such as Tween 20 commercially available from 

40 ICI Americas Inc. 

[0011] Absorbent fibers are hydrophilic fibers that 
both that have an affinity for and absorb fluids. Absorb- 
ent fibers may comprise rayon fibers, acrylic fibers, ny- 
lon fibers, polyvinyl alcohol fibers, and fibers of natural 

•*5 or regenerated cellulosics. A preferred type of absorb- 
ent fiber is rayon fibers. 

[0012] Superabsorbent polymer fibers are hydrophilic 
fibers that are swellable and capable of absorbing great- 
er than about 5 grams per gram (of fiber weight) of 1 % 

50 saline solution. Examples of superabsorbent polymer 
fibers are polyacrylate fibers, fibers of grafted cellulose, 
and fibers of malcic acid. Preferred types of superab- 
sorbent polymer fibers include OASIS Type 101, com- 
mercially available from Technical Absorbents Limited 

55 and CAMELOT. commercially available from Camelot, 
Alberta. Canada. 

[001 3] Hydrophobic fibers include certain olefin fibers 
and large denier polyester fibers, preferably having a 
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denier of at least 3. more preferably at least 6. A pre- 
ferred hydrophobic fiber is 1 5 denier polyester commer- 
cially available from DuPont Company. 
[0014] Regardless of type, the length of the flocked 
fibers should be less than about 1 mm, preferably less s 
than about 0.8 mm. The denier of the flocked fibers 
should be in the range of about 1 .2d to about 1 5d. pref- 
erably about 1 .8d to about 6d. 

[0015] In a particularly preferred embodiment of the 
invention, the flocked fibers comprise cotton or rayon, 
preferably having a denier of 3 or less. A microporous 
film bearing such fibers is particularly suitable for use in 
absorbent articles, especially sanitary protection arti- 
cles, for example as a breathable backsheet. 
[0016] The fibers are applied to one or more surfaces 
of the microporous film by the process of flocking. Meth- 
ods of flocking fibers onto a surface are known in the art 
of fabric manufacture. See for example, U.S. Patent 
Nos, 2,527.501; 2.691,611; 3.436,442; and 3,672.929. 
Typically, the microporous film is coated with adhesive 
on all or a portion of its surface. The coated microporous 
film is then passed through a fiber metering station, in 
which an electrostatic field is maintained around it, using 
for example electrodes situated above and below the 
microporous film. The fibers are applied to the adhesive 
on the microporous film in the presence of the electro- 
static field, which orients the fibers perpendicular to the 
microporous film as they contact the adhesive. The mi- 
croporous film is then heated, polymerizing the adhe- 
sive and anchoring the fibers. Care should be taken not 
to crosslink or cure the adhesive. Unattached fibers may 
be vacuumed away. 

[0017] Preferably, the adhesive employed to attach 
the fibers to the microporous film is a polymerizable res- 
in, such as modified acrylic waterbased compounds, for 
example FLEXBOND 974, 977, 983, and 986 commer- 
cially available from Air Products, CARBOTAC Adhe- 
sives (PSAs) commercially available from BF Goodrich, 
and CARBOBOND Adhesives (non-PSAs) also com- 
mercially available from BF Goodrich. 
[001 8] The flocked fibers may be adhered to all or a 
portion of the microporous film. The flocked fibers may 
be on one or both sides of the microporous film. The 
same or different flocked fibers may be on two or more 
different areas or sides of the microporous film. Mixtures 
of different types of flocked fibers may also be em- 
ployed. Depending on the intended use oflhe micropo- 
rous film, the nature and amount of flocked fibers ther- 
eon can be tailored accordingly. 

[0019] The microporous film may comprise one or 
more additives such as odor control agents, perfumes, 
medicaments, moisturizing compositions, and the like, 
many examples of which are known in the art. The ad- 
ditive may be dispersed within the flocked fibers, which 
act as a vehicle for holding the additive. 
[0020] The microporous film comprising flocked fibers 
is particularly useful as a breathable backsheet for an 
absorbent article. The absorbent article may for exam- 
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pie be a sanitary protection product, such as a sanitary 
napkin, pantiliner, diaper, incontinence pad. interlabial 
article, or other similar product for absorbing exudates 
from the body, such as menses, urine, or feces. Such 
sanitary napkin or pantiliner may have an approximately 
rectangular, oval, dogbone, or peanut shape. Depend- 
ing on the nature of the absorbent article, its size may 
vary. For example, sanitary napkins typically have a cal- 
iper of about 1 .4 to about 5 mm, a length of about 3 to 
about 16 inches, and a width of about 1 to about 5 inch- 
es. Pantiliners typically have a caliper of less than about 
0.2 inches, a length of less than about 8 inches, and a 
width of less than about 3 inches. 
[0021] Figure 1 depicts a pantiliner comprising a 
backsheet made from a microporous film comprising 
flocked fibers, and is used for purposes of illustration in 
the following description. The pantiliner shown in Figure 
1 comprises in sequence from Its body-facing surface 1 
to its ganmenl-facing surface 2 liquid permeable cover 
3, an absorbent core 4, and a backsheet 5 comprising 
the microporous film. The cover 3 of the absorbent arti- 
cle may be formed from any fluid pervious material that 
is comfortable against the skin and permits fluid to pen- 
etrate to the absorbent core, which retains the fluid. The 
cover should retain little or no fluid to provide a relatively 
dry surface, since its external surface forms the body- 
facing surface 1 of the article. A variety of materials are 
known for preparing covers, and any of these may be 
used. For instance, the cover may be a fibrous non-wo- 
ven fabric made of natural or polymeric fibers or fila- 
ments such as polyethylene, polypropylene, polyester 
or cellulose. Alternatively, the cover may be formed from 
an apertured polymeric film. The thickness of the cover 
may vary from approximately 0.001 to 0.062 inch, de- 
pending on the material chosen. 
[0022] Generally, cover 3 is a single sheet of material 
having a width sufficient to form the body-facing surface 
1 of the article. The cover may be the same length, or 
optionally longer than the absorbent core so as to form 
transverse ends. Such transverse ends may be sealed 
with other layers to fully enclose the absorbent core. 
[0023] The absorbent core 4 may be comprised of a 
loosely associated absorbent hydrophilic material such 
as cellulose fibers, including wood pulp, regenerated 
cellulose fibers or cotton fibers, or other absorbent ma- 
terials generally known in the art, including acrylic fibers, 
polyvinyl alcohol fibers, peat moss and superabsorbenl 
polymers. 

[0024] The exterior of backsheet 5 forms the garment- 
facing surface 2 of the article. When the microporous 
film comprising flocked fibers is used as a breathable 
backsheet, the flocked fibers are preferably present on 
the surface of the microporous film that forms the gar- 
ment-facing surface 2 of the article. 
[0025] Generally, the width of the backsheet 5 is suf- 
ficient to form the garment-facing surface 2 of the ab- 
sorbent article. The backsheet may extend around the 
sides of the absorbent core in a C-shaped configuration 
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with the portions of the backsheet adjacent its longitu- 
dinal edges extending upwardly fronn the garment-fac- 
ing surlace toward the body-facing surface of the article. 
[00261 The absorbent article may be applied to the 
crotch of underpants by placing the garnnent-facing sur- 
face 2 of the absorbent article against the inside surlace 
of the crotch of the underpants. Strips of pressure sen- 
sitive adhesive 6 may be applied to the garment-facing 
surface 2 of the absorbent article to help maintain it in 
place. As used herein, the term "pressure-sensitive ad- 
hesive" refers to any releasable adhesive or releasable 
tenacious means. Suitable pressure sensitive adhe- 
sives include for example water-based adhesives such 
as acrylate adhesives. Alternatively, the adhesive may 
comprise rapid setting thenmoplastic "hot melt" rubber 
adhesives or two-sided adhesive tape. 
[0027] A paper release strip 7 that has been coated 
on one side may be applied to protect the strips of ad- 
hesive 6 prior to use. The coaling, for example silicone, 
reduces adherence of the coated side of the release 
strip to the adhesive. The release strip can be formed 
from any suitable sheet-like material which, when coat- 
ed, adheres with sufficient tenacity to the adhesive to 
remain in place prior to use but can be readily removed 
when the absori^ent article is to be used. 
[0028] The absorbent article may comprise other 
known materials, layers, and additives, such as transfer 
layers, foam layers, net-like layers, and the like. The ab- 
sorbent article can optionally be embossed with deco- 
rative designs using conventional techniques. 
[0029] The microporous film comprising flocked fibers 
may also be used, for example, as a component of a 
wound care bandage. In such a wound care bandage, 
the microporous film may be used as a backing material, 
which can for example be coated with a pressure sen- 
sitive adhesive and attached to an absortaent pad. The 
flocked fibers can be either on the outer surface of the 
bandage . providing low friction and low self adhesion for 
removal and aesthetics, or on the inside surface of the 
bandage, facing the skin for softness and absorbency. 
The wound care bandage may further comprise other 
optional components known in the art. 
[0030] The microporous film comprising flocked fibers 
may also be used as a skin care patch, preferably dis- 
posable, for delivering moisturizing compositions, med- 
icaments, perfumes, odor control agents, and the like to 
the skin. For example, a skin care patch may comprise 
a microporous film with flocked fibers on one side. Dis- 
persed within the flocked fibers is a moisturizing com- 
position, for example comprising glycerin. 
[0031] In another embodiment of the invention, such 
a skin care patch may comprise one or more medica- 
ments or natural ingredients dispersed within the 
flocked fibers. Examples of medicaments include sali- 
cylic acid, retinol and benzoyl peroxide. Examples of 
natural ingredients include soy milk, menthol, and vita- 
mins A, C and E. Adhesive may be applied over the 
medicament-containing flocked fibers, preferably in a 



discontinuous pattern, so that the skin care patch may 
be temporarily attached to the skin. 
[0032] The following example further illustrates the in- 
vention, but us not intended to limit the claimed inven- 
5 tion. 

Example 1 

[0033] A microporous film according to the invention 
10 comprising flocked fibers of cotton is made as follows. 
EXAIRE TDO-XBF-116W, a 35 gsm microporous film 
commercially available from Tredegar is employed. A 
polymerizable resin is applied to the microporous film 
by rotary screen printing. Cotton fibers having a denier 
15 of less than 3 are metered onto the microporous film. 
The fibers are oriented in the vertical position via an 
electrostatic field. The fibers adhere where the resin has 
been applied. The film is then passed through an oven 
to polymerize the resin, anchoring the fibers to the film. 
20 The excess fibers are vacuumed away. 

[0034] The microporous film may be used a breatha- 
ble backsheet in a pantillner 
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[0035] A non-occlusive skin care patch forthe delivery 
of an acne-treating medicament is made according to 
the invention as follows. 3M Microporous Film is coated 
with flocked fibers in the same manner as Example 1 to 
30 form a 5 mil layer of flocking on one surface. A water 
solution containing 20% by weight of polyvinyl pyrro- 
lidone (Kollidon 90 commercially available from BASF), 
3% glycerin and 2% salicylic acid is applied to the fiber- 
bearing side of the film and irradiated with a 2.5 Mrad 
35 energy electron beam to crosslink the polyvinyl pyrro- 
lidone and fomn a stable, sticky gel. The final laminate 
is cut into various sizes for applying to skin for acne 
treatment. 

40 Example 3 

[0036] A disposable wound care bandage according 
to the invention is made as follows. 3M Microporous Film 
is coated with hydrophobic flocked fibers comprising 

45 polypropylene and polyester on one side in the manner 
described in Example 1 . The non-flocked side of the film 
is spray coated with HL 141 7, a pressure sensitive, hot 
melt adhesive commercially available from H.B. Fuller. 
An absorbent pad is made by laminating a needle 

50 punched 90/1 0 polypropylene/rayon fabric having a ba- 
sis weight of 60 gsm with a Delnet apertured film, com- 
mercially available from the AET company. 
[0037] A 70X20 mm strip of the flocked, microporous 
film is cut. A 20x20 mm square of the absorbent pad is 

55 cut and glued via its fabric side to the adhesive side of 
the flocked film to fomn the wound are bandage. 
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Ciaims 

1 . A microporous film comprising flocked fibers. 

2. The microporous film of claim 1 , wherein the flocked 
fibers are selected from the group consisting of hy- 
drophilic fibers, hydrophobic fibers, and mixtures 
thereof. 

3. The microporous film of claim 2. wherein the hy- 
drophilic fibers are selected from the group consist- 
ing of wettable fibers, absorbent fibers, superab- 
sorbent polymer fibers, and mixtures thereof. 

4. The microporous film of claim 1 , wherein the flocked 
fibers are selected from the group consisting of cot- 
ton, rayon, and mixtures thereof. 



16. The skin care patch of claim 15. wherein the mois- 
turizing composition comprises glycerin. 

17. The skin care patch of claim 14 further comprising 
a medicament dispersed within the flocked fibers. 

18. The skin care patch of claim 1 7 wherein the medi- 
cament comprises salicylic acid. 
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5. The microporous film of claim 1 further comprising 

an additive selected from the group consisting of 20 
moisturizing compositions, medicaments, per- 
fumes, odor control agents, and mixtures thereof. 

6. An absorbent article comprising a microporous film 
comprising flocked fibers. 25 

7. The absorbent article of claim 5, wherein the micro- 
porous film is a backsheel for the absorbent article. 



8. The absorbent article of claim 5. wherein the micro- 
porous film comprises flocked fibers selected from 
the group consisting of hydrophilic fibers, hydropho- 
bic fibers, and mixtures thereof. 



30 



9. The absorbent article of claim 7, wherein the hy- 35 
drophilic fibers are selected from the group consist- 
ing of wettable fibers, absorbent fibers, superab- 
sorbent polymer fibers, and mixtures thereof. 

1 0. The absorbent article of claim 7, wherein the flocked -to 
fibers are selected from the group consisting of cot- 
ton, rayon, and mixtures thereof. 



11. A sanitary napkin comprising a microporous film 
comprising flocked fibers. 

1 2, A panliliner comprising a microporous film compris- 
ing flocked fibers. 



45 



13. A wound care bandage comprising a microporous so 
film comprising flocked fibers. 

14. A skin care patch comprising a microporous film 
comprising flocked fibers. 



15. The skin care patch of claim 14 further comprising 
a moisturizing composition dispersed within the 
flocked fibers. 
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